Abstract-Cooperative education programs alternate education and practice, resulting in increased grade point averages, greater confidence in choice of career, and relatively higher post-graduation salaries. This study examines perceived benefits and barriers for students who choose not to participate in co-ops. Since students who participate in co-ops are more likely to persist in STEM fields, and there are differences in participation rates by race/ethnicity (i.e. Black and Hispanic students participate at lower rates), it is critical to understand the reasons for non-participation. Co-op and non-co-op students from a large Midwestern U.S. research university were surveyed and the responses are disaggregated by gender and race/ethnicity. Choice Theory provides a theoretical framework to model perceived benefits and costs of co-op participation. Decision tree modeling is used to describe the different pathways to co-op participation and examine relationships between student backgrounds and pathways. Constant comparative analysis is used to study open-response questions. Future work will include follow up interviews with students from this survey to gain a more nuanced understanding. Findings have implications for the diversification for the engineering labor force.
I. INTRODUCTION
Co-op students gain industry experience before graduation, developing relevant job skills through application of classroom learning. These experiences may enhance students' selfefficacy and increase their confidence in choice of major [1] . Furthermore, co-op students often receive job offers from their employers, and studies show they receive higher starting salaries as well [2] . Additional benefits of co-op are well established in existing literature. However, reasons that some students do not participate in co-op is not well understood. This work will contribute to the body of knowledge by examining perceived costs and benefits of co-op participation for co-op and non-co-op students.
Different pathways exist for students to pursue or not pursue co-op opportunities. This study identifies critical points that students choose to exit or proceed along the pathway to coop participation. Identification of these critical points will help stakeholders improve policies and communication with students to increase interest and participation in co-op. The pathways analysis identifies common pathways to co-op participation, and highlights critical points where students choose not to participate in co-op. Stakeholders can use these findings in conjunction with findings about perceived costs and benefits to strategically reach students and address barriers to co-op participation. This study provides key findings about different pathways to co-op participation and increases knowledge about how students perceive co-op costs and benefits.
II. BACKGROUND

A. Benefits to Co-op Participation
Benefits of co-op participation have been well explored in literature. Cooperative education provides work experience prior to graduation as students alternate semesters between work and school, usually completing three or five school/work rotations. Reference [3] found that co-op participation provides experiential learning opportunities that increase student engagement and enhance student learning. Evidence indicates that students involved in these "educationally meaningful activities," such as co-op, demonstrate higher levels of persistence and higher rates of completion in education. Additionally, reference [4] found that co-op students earn higher cumulative grade point averages (GPA) than non-coop students in engineering majors. Beyond graduation co-op students have higher starting salaries, in agreement with research by reference [2] . Reference [2] also found that co-op students are more likely to be employed after graduation. Reference [5] confirmed that co-op students have increased job market prospects, providing strong evidence that co-op participation rate for low ability students increases dramatically in times of low average wage growth.
Furthermore, co-op students exhibit greater certainty about career choice [6] . These students were more likely to have first jobs related to their major and overall career plans. Reference [6] noted that co-op students showed enhanced self-efficacy, which is beneficial in sustaining academic performance and persistence to graduation. Reference [7] also explored student perceptions of learning in the classroom and experiential learning in industry. Benefits of experiential learning include increased ability to view career expectations realistically, increased network of professional contacts, and increased 978-1-4799-8454-1/15/$31.00 ©2015 IEEE leadership skills. These experiences provide greater career clarity for co-op students [8] .
B. Co-op Program Challenges
Few studies research why some students do not participate in co-op. Reference [9] explored challenges facing cooperative education in the twenty-first century since its launch in 1906 at University of Cincinnati. Reference [9] noted that the term coop is used to describe various types of work-based learning, suggesting that defining features of co-op include exposure to professional workplaces, socialization in the workplace, development of professional identity, and integration of knowledge into on-campus learning. Reference [9] identified integration between work and school as a fundamental component of co-op and an area that could be improved. Reference [10] also researched experiences of co-op students and noted that participants found their co-op experience worthwhile overall, but individual work experiences had some disadvantages, such as quantity of work during terms, range of work term choices, and support from employers. Understanding students' reasons for not participating in co-ops will help programs improve policies and the co-op experience, and increase interest in co-op participation.
C. Theoretical Framework: Choice Theory in Educational Decision Making
Researchers have used Choice Theory as a theoretical framework to model educational decision making. For example, reference [11] used Choice Theory as a theoretical framework to model educational decisions made by students and their families. Reference [11] explained model choices as decisions made by evaluating costs and benefits of different educational options. This model explained how gender differentials in levels of education have decreased, while class differentials in educational attainment persist. The model was based on secondary effects, defined as choices made by the individuals, rather than primary effects, which encompass levels of ability. Reference [11] aimed to explain differences in educational attainment through differences in choices made by individuals, assuming that choices are influenced by students' expectations about likelihood of succeeding in respective options.
Researchers can apply this framework to analyze survey data. Reference [12] analyzed how European researchers apply rational choice theory in research using survey data. Key concepts of this theory include available alternatives, expectations, and costs and benefits. Rational choice theory assumes that individuals consider the costs and benefits of available options when making a decision and form expectations about the consequences of these actions. For example, a student considering cooperative education would evaluate the costs and benefits of participating in co-op and also consider possible results of participation compared to possible results of participation in alternative activities. Reference [12] explained that researchers can evaluate choices in two ways -1) directly, by surveying individuals about expectations and perceived costs and benefits, or 2) indirectly, by measuring individuals' actions. Continuing the above example, a researcher could ask a student about perceived costs and benefits of co-op or could record the student's decision to co-op or not to co-op. Reference [12] advocated applying both strategies in research.
Reference [13] furthered research on social class and educational decision-making of students through rational choice theory. Reference [13] analyzed decision-making within French schools in choosing secondary school tracks, suggesting that students and families evaluate the costs and benefits of an educational track and the likelihood of succeeding in completing that track. Reference [13] postulated that students analyze benefits of each track in the context of maintaining social class position, in line with the model of "relative risk aversion" described by [11] . Reference [13] used bivariate analysis to explore potential association between social class and selected variables related to decision-making. We use the above methods to understand how students perceive costs and benefits of co-op participation in this research.
III. METHODS
The study includes a large Midwestern research university with a voluntary co-op program that offers 3-session and 5-session plans. Co-op students alternate session of academic study with sessions of work with a qualified employer and are expected to stay with the same company throughout the program. Formally initiated in 1954, the program now serves over 1,100 students and more than 300 active employers from private industry and government agencies. While the program serves students in eight different colleges across the university, the College of Engineering has the largest enrollment.
We developed the survey based on input from co-op program coordinators and pilot interviews from Spring 2014 [14] . Co-op program coordinators identified several different ways in which students can enter the program and the pilot interviews informed the questions regarding perceptions. We also collected demographic information such as gender, race/ethnicity, citizenship, and major. Using Qualtrics, we created one survey with several logic steps that categorized students into three groups: We emailed the survey, developed with input from co-op program coordinators, to 1,938 students who completed the second course of the foundational engineering sequence. Of these students, 286 students responded to the survey for a response rate of 14.8%, which is consistent with the expected response rate for an electronic survey [15] . 136 of these students are co-op participants, and 1,802 students are nonparticipants. These students were eligible to apply for co-op in Spring 2014. [16] .
IV. RESULTS
We identified students in three categories -1) current co-op participants, 2) students who are interested in co-op, but not participants, and 3) students who are not interested in co-op. Table 1 shows the proportion of students in each category. Composition of respondents when disaggregated by gender, US citizenship, and race/ethnicity is comparable to the overall undergraduate engineering population at this large Midwestern research university. 
A. Pathways to Co-op Participation
Survey results indicate multiple pathways to co-op participation and non-participation. From the survey, five critical points were identified in the path analysis -1) interest, 2) information, 3) application, 4) interview, and 5) participation. Not all respondents were aware of the program. In fact, about 8.7% of all respondents were unfamiliar with coop programs. Of the students who knew about co-ops, approximately half indicated they were not interested in co-ops (see Table I ). Of non-participants, only 29.2% indicated they were interested in the program (see Table II ). Critical points along the pathway to co-op are summarized in Table II . The percentages are calculated within each group of students, co-op and non-co-op. A potentially influential piece of awareness and interest in the co-op program is how students learn about the co-op program. We asked students how they heard about the co-op program -from class/professor, from friend, from family, from promotional material, or other. Students could select more than one option. A greater proportion of co-op students indicated they heard about co-op from family (23.7%) compared to their non-co-op peers (13.7%). A greater portion of non-co-op students heard about the program in class (61.7%) compared to co-op students (40.7%). However, a greater proportion of coop students indicated they heard about the program from promotional materials (64.4%) compared to non-co-op students (51.5%). Follow up interviews with students will explore the influence of each of these information sources on students' decision to choose co-op or not.
Interested students have the opportunity to attend an informational session about co-op to learn more about the program. In the aggregate, including co-ops and non-co-ops, 71.2% of all students interested in co-ops attended an information session about co-op, and 53.6% of these students who attended the information session ultimately participated in co-op. Of the interested students who did not attend the information session, 41.2% participated in co-op. The results suggest that informational sessions are a critical point in which students decide to participate in co-op.
Students who complete an application through the co-op program may then interview through the co-op program. Table  II shows that 78.0% of co-op students indicate that they completed an application through the co-op program. Of those students who completed an application, 58.0% of them indicated they interviewed with companies through the co-op program, while 37.7% indicate they interviewed either through a career fair or directly with a company. Of the students who indicated they interviewed through the co-op program, 50.0% participated in co-op. Overall, 33.9% of co-op participants indicate that they obtained their co-op placement by interviewing through the co-op program. Alternative paths include interviewing through a career fair or interviewing directly with a company.
We asked students to rate their experiences with the co-op program on a scale of very satisfied to very dissatisfied in four areas -application process, interview process, company matching, and responsiveness to questions/concerns. On average, co-op students indicate they are satisfied to very satisfied in all four areas. Non-co-op students are, on average, slightly satisfied with the application process, interview process, and question response. However, non-co-op students are, on average, slightly dissatisfied with the company matching. These are students who may have completed the application, but did not continue the process after being dissatisfied with the company match.
Co-op students may participate in a three-session or fivesession co-op. The majority (63%) of co-op students in this survey are participating in a five-session co-op. About 43% of these five-session co-op students obtained their placement by an application through the co-op program. In contrast, 4.8% of three-session co-op students obtained their placement by an application through the co-op program. The remaining co-op students obtained their placement through a career fair or through direct interview with a company.
B. Co-op Students' Perceived Benefits of Co-op
Using Choice Theory as a framework to understand student's decision making processes, we asked students directly about perceived costs and benefits of the program. Coop students' perceptions of the program's benefits are comparable to the existing literature. While these students list advantages of co-op similar to those found in literature, they speak about these benefits in different ways. Table III lists perceived advantages in ranking order (1 being the most common). 80.0% of co-op students list work experience as a benefit of co-op, and 28.8% of these students list having a competitive edge in the job market as a benefit. Students respond that participating in co-op provides a competitive edge before their first job, leading to "easy placement" and increased job prospects. Co-op students say that they build their resume and will be able to advance in their career more quickly. Furthermore, 49.2% of students list money as a benefit to the co-op program. Students indicate that they "become financially stable" since the salary is better than that of a campus job and that participating in co-op helps pay off loans. Career exploration
Co-op students emphasize the career benefits to participating in co-op. They are either less interested or not aware of additional benefits surrounding improved academic performance and confidence in major choice. Some students do refer to gaining "practical knowledge in the field," increasing "awareness of tools and practices in the related industries for my major," and "applying things learned in the classroom." 25.4% of co-op students list job training as a benefit of co-op, while 5.1% view application of classroom learning as a benefit.
C. Perceived Disadvantages of Co-op Participation
Perceived costs of co-op participation differ for co-op students and non-co-op students. Table IV compares perceived cost by both groups of students listed by ranking order (1 being the most common). Co-op students most often list disconnect with peers on campus as a disadvantage to co-op, whereas nonco-op students list increased time to graduation and preference of internships over co-op. 33.9% of co-op students list disconnect with peers on campus as a cost of co-op. Co-op students describe "falling behind friends in classes," "becoming disconnected with friends established in first two years of school," being "difficult to build relationships with people not co-oping," and having "personal disadvantages like difficulty holding relationships and friendships with people at [school] ." In contrast to academic benefits cited in literature to co-op participation, co-op students describe costs of co-op participation surrounding their academic studies, including "making planning for future academic endeavors quite difficult," "significant gaps between challenging coursework," "spending so much time away from school makes it more difficult," and "getting off track with your major."
Non-co-op students list concerns about extending time to graduation and missing opportunities on campus. These students mention desires to participate in other programs, such as study abroad, graduate school, and leadership opportunities within campus organizations. They believe that internships will better fill their needs by "not putting off my graduation date," "not missing any semesters of school," having "the ability to change companies," not "being limited to one company for all terms," and "gaining experience at several different companies (large and small)."
V. DISCUSSION
Both co-op students and non-co-op students list time to graduation and missed opportunities on campus as disadvantages of co-op. That perceived inflexibility of the program has been mentioned by co-op and non-co-op students as a reason for pursuing other experiences than co-op. Literature cites academic advantages of co-op, yet co-op students list being off schedule in classes as a disadvantage of co-op. As reference [9] suggested, co-op programs could improve in integration between school and work. Increased integration could also assist in lessening the perceived disadvantage of disconnect with peers on campus and inability to enjoy other aspects of college for co-op students.
Understanding the decision processes for not pursuing coops and the different pathways to co-op participation is useful because co-op programs and employers can use this information to understand how students utilize their programs. Knowing the pathways various students enter the program, schools have the ability to better market their programs and services to students.. Employers can also use this information to help them create environments that are more likely to draw in students wanting a co-op. Further, to the extent that barriers to minority participation can be addressed, co-op program staff can recruit a more diverse group of participants.
Based on our analysis of the pathways, we identified several critical points that have implications for potential changes and improvements for different stakeholders interested in increasing and diversifying co-op participation. For example, at the awareness stage, we found co-op participants are more likely to have learned about co-op through family and promotional materials. This leads to the importance of everyone having correct information. If parents or peers are misinformed early, they may pass on incorrect, discouraging information to potential co-op students. Also, providing more information for students whose parents/peers have not encouraged them to participate may help improve awareness of the benefits of co-op participation to those that did not have family or peer influence. At the interest stage, presentation of co-op benefits can be improved by addressing perceived disadvantages listed by non-co-op students. Co-op administrators, educators, and employers can explain to students how the co-op program provides opportunities for career exploration and professional development. Stakeholders can also provide more information about how co-op students can transition smoothly between school and work. Additionally, at the application stage, non-co-op students indicate they are least satisfied with company matching. Increased communication and clarity around this process could improve students' satisfaction and interest in co-op participation. Additionally, the discrepancy between fivesession and three-session application pathways identifies a need for further investigation of co-op program policies.
Non-co-op students express preference for internships over co-op positions. Future research will clarify reasons for this preference. Clarification of what a co-op entails and its flexibility may address this perceived disadvantage and also alleviate concerns about committing to one company/industry. It is interesting to note the difference in perception between coop students and non-co-op students about the commitment of co-op. Non-co-op students express concern about committing to one company/industry, while co-op students embrace commitment to a company in which they are interested to gain a competitive edge. Co-op students view career exploration as a benefit to co-op, while non-co-op students fear that co-op will limit their opportunities for career exploration by committing to one company/industry. These non-co-op students say that internships will better fill this desire.
VI. IMPLICATIONS AND FUTURE WORK
Future work includes conducting interviews with survey respondents to gain a more nuanced understanding of perceived costs and benefits. Additional insight can be gained by understanding if and how co-op students' perceptions change when they begin the program. Interviews will also increase understanding of non-co-op students' reasons for being less satisfied with the company matching process and why they chose not to participate.
Understanding of critical points in the path to co-op participation will help both co-op programs and employers present the benefits of co-op and possibly increase interest and participation in co-op while lessening concerns some may have about the program. Knowledge of student perceptions of costs and benefits to co-op participation will help co-op programs and institutions convey benefits of co-op participation to students to increase awareness and interest. These programs should consider the influence of family and promotional materials when communicating information about the co-op program. Employers can also gain insight about the interview process and how to convey information about their co-op programs. For instance, they can focus on highlighting the flexibility of co-ops and opportunities for career exploration. Additionally, they can emphasize opportunities for career development and gaining practical knowledge for the workplace.
This work will also help to further the engineering education field as a whole. Understanding the costs and benefits students consider when making decisions regarding their professional training will help schools develop programs to fit those needs. Students will then be able to choose from programs more suited to fit their needs and desires allowing engineering students to graduate with the knowledge and experience needed to excel in an area they know will be of interest to them.
